The four element ultra-wideband (UWB) comb taper slot antenna array with 18 cm element spacing is used for receiving the wideband scattering signal. A double ridge wideband antenna is used as the transmitting antenna and the above developed large aperture UWB array is used as the receiving antenna. The transmitting antenna and the receiving antenna are placed close to each other for quasi monostatic radar imaging. The total linear scan length of target is 200 cm. The receiving impulse signal is achieved not only by the measurement but also by the simulation tool of GEMS. The receiving impulse signals at various positions are processed by the delay and sum algorithm. The results of real beam radar imaging from both simulation and experiment are well agreed.
Introduction
In recent years, UWB radars have become more and more attractive for microwave sensing and imaging applications [1] , [2] . The short pulse duration of only a few picoseconds offers the advantage of a high range resolution leading to ground penetrating radar (GPR) applications through wall imaging or contact less material testing [3] - [5] . UWB excitation and synthetic aperture radar (SAR) technologies can be employed in order to obtain good image resolution. In this paper, it will be shown that a low-power and high-sensitivity UWB array is suitable for real beam radar imaging system, based on the use of commercially available pulse generator and digital sampling converter. The UWB impulse real beam radar architecture is described in Section 2. Image algorithm and results are described in Section 3. Final observations and conclusions are included in Section 4.
Proposed UWB Real Beam Radar Imaging System
The impulse time response waveform and the narrow beamwidth of an UWB (ultra-wideband) array are good for high-resolution radar imaging. The system consists of a single transmitting horn antenna and a receiving UWB antenna array. Pulse width and pulse amplitude are 30 ps and 30 volts, respectively.
978-1-4244-4968-2/10/$25.00 ©2010 IEEE The hardware implementation of the proposed UWB array real beam radar system and a 200 cm of linear scanner are shown in Fig. 1 . The radar sensor is mounted on a linear moving railway to acquire target profile. Fig. 2 shows antenna element of UWB comb taper slot antenna array. The antenna element is designed on a FR4 substrate and the size of the antenna is 140 × 40 mm 2 . The UWB antenna array is composed of four antenna elements aligned in the H-plane with 18 cm element spacing, a multistage with four-way microstrip UWB power divider, and four identical coaxial cable lines, as shown in Fig. 3 . The energy pattern does not have periodical grating lobes even if the element spacing of the UWB array is large.
Image Algorithm and Results
There are M quasi monostatic impulse sample signals when radar is linear scanned along x direction with total length D. The imaging algorithm is based on delay and sum algorithm. The radar is moving along x direction with the total scan length D. The magnitude of scattering signal P at pixel ( ) The impulse Gaussian signal (30 volts with 30 picoseconds pulse width) with the pulse repetition frequency of 250 KHz is used during the measurement. The signal is transmitted through the UWB double ridge horn antenna. The quasi monostatic scattered signal is received by the developed UWB array. The total scan length is 200 cm with 200 sample points. Fig. 4 shows the real beam radar imaging of metal cylinder with diameter of 6 cm by simulation and measurement. The results of target location for both simulation and measurement are almost the same. Fig. 5 shows the radar imaging by measurement of two separated metal cylinders. The target location and imaging result are almost the same.
Conclusion
UWB array quasi monostatic radar architecture is presented for real beam target imaging in this paper. The transmitting antenna is a low directivity UWB antenna. The receiving high directivity antenna is a four element UWB antenna array with total aperture size of 54 cm. The periodical grating lobes of the UWB antenna array do not occur in the energy pattern even if the element spacing of the array is large. The scattered impulse signal is obtained by either the radar or GEMS simulation. By using the time and delay algorithm, the magnitude and location of the target can be built. The results of radar imaging from both simulation and measurement are agreement. 
